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SPECIFICATION 



ROLLING BEARING UNIT 



TECHNICAL FIELD 



The present invention relates to a roiling bearing unit for wheel support 
suitable for rotatably supporting vehicle wheels on a suspension. 



BACKGROUND ART 

A rolling bearing unit of this sort comprises an outer ring, an inner shaft 
disposed concentrically with and radially inward of the outer ring and having an 
inner ring fitting part on the outer peripheral surface on one axial direction side, 
and an inner ring fitted on the inner ring fitting part, and is configured so that, 
in a state where the outer end face on the one axial end side of this inner ring is 
pressed in the axial direction, the one axial direction side initepsh^^^nd is 
crimped on die outer end face of the inner ring end. Such a rolling bearing unit 
is disclosed in Laid-Open Japanese Patent Applications 2001-248650 and 
HlO-272903. 

However, when the inner shaft end on die one axial direction side is 
crimped on the outer face of the inner ring end, force is generated on the inner 
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ring end part that presses against the inner ring and spreads it radially outward, 
with the danger that the fitting position of the inner ring inside the rolling 
bearing unit may be affected. Further, when the inner ring has an end part outer 
peripheral surface with a step formed thereupon, if the inner shaft end is 
crimped on the outer peripheral surface of the inner ring while the step portion 
is being pressed in the axial direction, a large force is exerted radially outward 
on the inner ring, causing inclination of the fitting position of the inner ring. 

DISCLOSURE OF THE INVENTION 

The rolling bearing of the present invention comprises an outer ring, an 
inner shaft disposed radially inward of the outer ring and having an inner ring 
fitting part on the outer peripheral surface on one axial direction side, and an 
inner ring fitted on the inner ring fitting part and having the shaft end of the one 
axial end of the inner shaft crimped on the end face thereof on the one axial 
direction side, the inner ring having a step portion on one the axial direction 
side of the shoulder portion thereof and the step portion having an inclined 
surface shape the diameter of which expands in the direction of the other axial 
direction. 

In manufacture of the rolling bearing unit, when the one axial end of the 
inner shaft is to be crimped on the end face of one axial end of the inner ring, 
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crimping is carried out such that in a state where the inner ring is bound by, for 
example, an annular binding jig formed along the inclmed surface of the inner 
ring step portion and axial-direction force is applied to the annular binding jig, 
the crimping jig engages with the inner shaft end and crimps the same so as to 
expand the diameter thereof. 

When pressure in the axial direction is applied to the annular binding jig, 
pressing force from the annular binding jig presses against the inclined surface 
in the axial direction. This force comprises a pressing force pressing vertically 
against the inclined surface and a force along the inclined surface. Meanwhile, 
as the diameter of the inner shaft end is expanded by the crimping jig so as to 
follow the shape of the inner ring, a pressing force inclined with respect to the 
axial direction in the radial outward direction operates on the inner shaft end. 
This force comprises an axial force and a force directed radially outward. 

Therefore, the force axially pressing the inclined surface is made 
overwhelmingly larger than the pressmg force inclined with respect to the axial 
direction in the radially outward direction or the force directed radially outward 
at time of diameter-expansion by crimping jig to match inner ring shape. 
Because of this, between the inner ring and the inner shaft end, the force 
pressing vertically on the inclined surface and the force at the inner shaft end 
directed radially outward operate in mutually offsetting directions, so that the 
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force operating to press down and widen the inner ring is reduced or offset. 
This effectively prevents inner ring inclination or damage. The inclination angle 
of the inclined surface is preferably more than 90 degrees and less than 175 
degrees with respect to the central axis of the inner ring. If the inclination angle 
is within the above range, inner ring inclination and damage can be effectively 
prevented when manufacturing a rolling bearing unit. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a cross-sectional view illustrating the entire constitution of a 
rolling bearing unit according to an embodiment of the present invention; 

FIG. 2 is an enlarged cross-sectional view of the essential portion of 

FIG. 1; 

FIG. 3 is a cross-sectional view illustrating a rolling bearing unit in a 
partially manufactured state; 

FIG. 4 is an enlarged cross-sectional view of the essential portion of 

FIG. 3; 

FIG. 5 is a cross-sectional view of the entire constitution of a rolling 
bearing unit according to another embodiment of the present invention; 

FIG. 6 is a cross-sectional view illustrating the unit of FIG. 5 in a 
partially manufactured state; and 
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FIG. 7 is an enlarged cross-sectional view of the essential portion of yet 
another embodiment; 

PREFERRED EMBODIMENT TO CARRY OUT THE BWENTION 

A rolling bearing unit for wheel support of the embodiment of the 
present invention will be explained in detail with reference to the attached 
drawings. FIG. 1 is a cross-sectional view illustrating the entire constitution of 
a rolling bearing unit according to an embodiment of the present invention, and 
FIG. 2 is an enlarged cross-sectional view of the essential portion of FIG. 1. In 
FIGS. 1 and 2, the rightward direction is called the one axial direction, and 
leftward direction the other axial direction. 1 indicates an entire rolling bearing 
unit for wheel support for vehicle configured as a multi-row outward angular 
contact ball bearing. 2 indicates an outer ring; 3, 4 indicate ball rows; 5 
indicates an inner shaft disposed radially inward of the outer ring 2; 6a, 6b 
indicate retainers; and 7 indicates an inner ring. The outer ring 2 is configured 
as a cylmder extending axially, and comprises a radially outward extending 
flange portion 8, for fixing to a vehicle body, on the outer peripheral surface of 
the one axial direction and raceway portions 10, 11 forming a row of two in the 
axial direction on the inner peripheral surface. On the flange portion 8, a 
knuckle 9 from the vehicle body side is fixed. 
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The inner shaft 5 is configured so that a spigot portion 18 is provided on 
the other axial end, a flange portion 12 is provided to one axial direction side of 
the spigot portion 18, and an inner shaft body 13 is provided across the whole 
area ft-om the flange portion 12 to the one axial direction side end. 

The spigot portion 18 serves as wheel support, and extends toward the 
other axial direction in a cylindrical form with a flat outer peripheral surface. 

The flange portion 12, which serves for wheel attachment, extends in an 
annular shape in the radially outward direction, extending beyond the outer 
diameter of the outer ring. 

The umer shaft body 13 comprises a large-diameter shaft 13a on the 
other axial cHrection end and a small-diameter shaft 13b on the one axial 
direction end. The outer peripheral surface of the large-diameter shaft 13a 
comprises a raceway portion 14 opposite the raceway portion 10 of the outer 
ring 2. The outer peripheral surface of the small-diameter shaft 13b comprises 
an inner ring fitting part 13bl. The inner ring 7 comprises a raceway portion 7a 
on its outer peripheral surface opposite the raceway portion 1 1 of the outer ring 
2. A shaft end 13b2 of the small-diameter shaft 13b has a cylindrical form and 
upon being crimped on the outer end face 7b of the inner ring 7, constitutes a 
crimping part 19 that applies a prescribed preload to the inside of the bearing. 
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On the inner ring 7, an annular step portion 21 is formed on the one 
axial direction side of a shoulder portion 20. The outer peripheral surface of the 
shoulder portion 20 is a cylindrical surface 20a that is flat in the axial direction. 
The outer peripheral surface of the step portion 21 comprises a cylindrical 
surface 21a having a smaller outer diameter than that of the shoulder portion 20 
and extending in the axial direction and an annular inclined surface 21b that 
connects the cylindrical surface 21a with the outer peripheral cylindrical surface 
of the shoulder portion 20. The diameter of the inclined surface 21b gradually 
widens moving toward the other axial direction. The inclination angle 6 of the 
inclined surface 21b is more than 90 degrees and less than 175 degrees with 
respect to the cylindrical surface 21a. This inclination angle 6 is the angle 
formed by the inclined surface 21b and the cylindrical surface 21a. 

On the cylindrical surface 20a of the shoulder portion 20 of the inner 
ring 7, a pulsar ring 24 is attached and fitted. The pulsar ring 24 comprises a 
detection surface configured by alternatingly providing N and S magnetic pole 
pieces in the circumferential direction. On the inner peripheral surface of the 
one axial direction side of the outer ring 2, a pulsar ring protection cover 25 is 
attached and fitted. The cover 25 comprises an annular portion 26 provided 
along the detection surface of the pulsar ring 24 and a cylindrical portion 27 
that projects from the radially inward portion of the annular portion 26 toward 
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the other axial direction. Interference between the inner ring 7 and the 
connecting portion 26a connecting the annular portion 27 and the cylindrical 
portion 26 of the cover 25 is avoided with a step portion 21 formed on the inner 
ring 7. 

Manufacture of the rolling bearing unit 1 will be explained with 
reference to FIGS. 3 and 4. As illustrated in FIG. 3, the inner shaft 5 is placed 
on a support table 60 with the spigot portion 18 downward, an assembly 
comprising a ball row 3 incorporated in a retamer 6a is assembled in the 
raceway portion 10 of the outer ring 2, an inner shaft body 13 of the inner shaft 
5 is inserted in the outer ring 2 and the ball row 3 is engaged widi the raceway 
portion 14 of the large-diameter shaft 13a of the inner shaft 5. 

The assembly comprising a ball row 4 incorporated in the retainer 6 is 
then assembled in the raceway portion 11 of the outer ring 2, and the mner ring 
7 is attached and fitted on the inner ring fitting part 13bl of the small-diameter 
shaft 13b of the mner shaft body 13 so that the ball row 4 is engaged with the 
raceway portion 7a of the inner ring 7. 

An annular binding jig 30 having the form of a short cylinder with a 
cross-sectional shape that follows the outer peripheral surface shape of the inner 
ring 7 is fitted on an intermediate point of the inner ring 7. 
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An inner peripheral surface of the annular binding jig 30, as illustrated 
in FIG. 4, is formed of a large-diameter binding surface 31 that fits onto and 
interlocks with the cylindrical surface 20a of the shoulder portion 20 of the 
inner ring 7, an inclined binding surface 32 that mates with the inclined surface 
21b of the step portion 21 and a small-diameter binding surface 33 that mates 
with the cylindrical surface 21a of the step portion 21. 

In a state where the annular bmding jig 30 has been fitted on the inner 
ring 7, the one axial direction side face 30a of the annular binding jig 30 is 
pressed with a force PI at the other axial direction side. Preload is thereby 
applied to the inside of the bearing. In a state where this preload has been 
applied, roll crimping is performed using a crimping jig 35 that rolls at a rolling 
angle a at a point P on the axis line around a rolling axis line O-O', causing the 
shaft end 13b2 of the small-diameter shaft 13b to expand radially outward. Roll 
crimping causes the shaft end 13b2 of the small-diameter shaft 13b to deform, 
bendmg radially outward, so that it is pressed against the outer face 7b on the 
one axial direction side of the inner ring 7 . 

When force PI is applied on the annular binding jig 30, a force P3 
pushing the inclined surface 21b in the axial direction operates on die inclined 
surface 21b of the step portion 21 of the inner ring 7. The components of this 
force P3 are a force P2 that vertically presses the inclined surface 21b and a 
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force P4 that operates along the inchned surface 21b. The component P2 
operates as a force opposing the forces (forces P5 and P7) that press and widen 
the inner ring 7. 

The crimping force P5 from the crimping jig 35 diat operates on the 
shaft end 13b2 of the small-diameter shaft 13b and is directed toward an inner 
peripheral bending surface 36 of the one axial end of the inner ring 7, operates 
on the bending surface 36 of the inner ring 7 via the shaft end 13b2. The 
components of this force P5 are a force P6 directed toward one axial direction 
side and a force P7 directed radially outward. These forces P5 and P7 operate 
as forces pressing and widening the inner ring 7 from such directions. 

With the forces having the relationship as described above, between the 
inner ring 7 and the shaft end 13b2 of the small-diameter shaft 13b, forces P2 
and P7 operate in directions that are mutually offsetting. At this time, the force 
PI pressing the annular binding jig 30 at the one axial direction side and the 
inclination angle 6 of the inclined surface 21b are set so as to make the force P2 
considerably larger than the force P5 and its component P7. With such settings, 
the force operating to press and widen the inner ring 7 is reduced or offset, 
preventing the inner ring 7 from becommg axially inclined or, in some cases, 
damaged, due to crimping by the crimping jig 35, 
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Thereafter, further crimping of the crimping jig 35 is performed, and the 
shaft end 1352 (illustrated with a dotted line in FIG. 4) of the small-diameter 
shaft 13b is pressed against the end face 7b of the inner ring 7 to form a 
crimped section 19 (illustrated with a solid line in FIG. 4, it is the same element 
as the shaft end 13b2 illustrated with the dotted line). After the crimped section 
19 is formed, the annular binding jig 30 is removed fi-om the inner ring 7. 
Thus, because preload is applied to the bearing interior by the annular binding 
jig 30, when the shaft end 13b2 of the small-diameter shaft 13b has been 
crimped on the end face 7b, the end face 7b of the inner ring 7 and the crimped 
section 19 press tightly against each other, applying the desired preload to the 
bearing interior. 

Further, because the force P2 offsets the force P7, this means that 
virtually only an axial force operates on the inner ring 7, so that the necessary 
preload is effectively applied to the bearing interior. 

Another preferred embodiment will be explained with reference to FIGS. 
5 and 6. On the outer peripheral surface of the inner shaft body 13 of the inner 
shaft 5, two inner rings 7, 7 are disposed in parallel in the axial direction. The 
outer peripheral surface of the inner shaft body 13 comprises an mner ring 
fitting part 13bl of the inner ring 7 on the one axial end and an inner ring 
fitting part 13b3 of the inner ring 7 on the other axial end. On the one axial 
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direction side of the shoulder portion 20 of the inner ring 7 on the one axial 
end, an annular step portion 21 is formed. The constitution of this step portion 
21 is same as that of the step portion 21 of the preferred embodiment illustrated 
in FIG. 1 through FIG. 4. 

In this rolling bearing unit 1 as well, as illustrated in FIG. 6, with the 
use of an annular binding jig 30, between the inner ring 7 and the cylindrical 
shaft end 13b2 of the small-diameter shaft 13b, forces operating in mutually 
opposing directions offset each other. Thus when the shaft end 13b2 is crimped, 
the force operating to press and widen the inner ring 7 on the one axial 
direction side is reduced or offset, effectively preventing axial inclination of or 
damage to the inner ring 7. 

Another preferred embodiment of the present invention will be explained 
with reference to FIG. 7. In this rolling bearing unit 1, an inclined surface 21b 
is formed on the one axial direction side of the shoulder portion 20 of the inner 
ring 7. The annular binding jig 30 of this preferred embodiment comprises a 
small-diameter binding surface 34a mating with the outer peripheral surface 20a 
of the shoulder portion 20 of the inner ring 7 and an inclined binding surface 
34b mating with the inclined surface 21b. 
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In this preferred embodiment as well, between the inner ring 7 and the 
shaft end 13b2 of the small-diameter shaft 13b, forces operating in mutually 
opposing directions offset each other. Thus when the shaft end 13b2 is crimped, 
the force operating to press and widen the inner ring 7 is reduced or offset, 
effectively preventing axial inclination of or damage to the inner ring 7. 

INDUSTRIAL APPLICABILITY 

The present invention can be used m a rolling bearing unit for 
supporting wheels of a vehicle and the like. 
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